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COMPLETE SPEOmCATIOH' 
Improvements in DifiFusers for Centrifugal O>mpressor5 




I, Am Ltshom, of Viktor Bydbergs- 
gatan 33, Gothenburg, Sweden, a Swedish 
snbject, do hereby declare the nature of 
this inyention and in what manner the 
5 same is to be performed, to be particiilarly 
described and ascertained in and by the 
following statement : — 

This invention relates to diffusers for 
centrifugal compressors. 

10 According to tiie invention such a 
diffnser comprises guide vanes with iiilet 
edges located obliquely with respect to the 
direction of flow, and ^de vanes having 
inlet edges at right an^es to said direction, 

16 the last-named guide vanes being arranged 
in series after the first-named guide vanes. 

The first-named guide vanes may extend 
radially and the last-named guide vanes 
axiaJly, or vice wraa. 

20 In tiie aecompaiLying drawings, there are 
illustrated several embodiments of the 
invention. 

Figure 1 shows two guide vanes located 
in the outlet from a centrifugal compressor, 
25 one of said vanes being adjustable. 

Eigitce 2 is a sectional view of another 
embodiment. 

figure S is a sectional view of a diffuser 
between two stages of a multi-stage 
30 compressor. 

Eignres 4, 6 and 6 illnstrate three 
different shapes of blade inlet edges. 

In Eigore 1, ntuneial 1 denotes the 
difCoseor of a centadfngal compressor. Iji 
36 the diffnser, there is provided a guide 
vane 2 wMeh, in the example shown, is 
adjustable by means of a gear wheel 3. 
, The inlet edge 4 of the guide vane is 
broken, and . both ends of the inlet edge 
40 are located obliqnely with respect to the 
direction of flow of the working fluid. A 
further guide vane 12 has a strai^t inlet 
edge 12a. 

In the embodiment illustrated in Figure 
46 2, the inlet edge 6 of the moving blade 6 
has an approximately saw-like shape. 
The edge portion 6a located nearest the 
pexiphery is inclined at an ao^e of 45'' 



with respect to the direction of flow, the 
next portion 6b is deviated abont 50"* from 60 
the direction of flow, whereas ^he innermost 
portion 6o is continuously curved and at 
the hub 5a is located substantially at right 
angles to the direction of-flow. The shape 
described is due to the fact that the risk 58 
of compression shocks is greatest at the 
radially ontennost portion of the blade 
where the relative v^ooxfy is a mftviTTiTiTyi 

In the embodiment according to Fig. 2, 
a fixed guide vane 7 is provided in the 60 
diffnser portion 1, said vane being located 
at an sui^^e of approximately 46'' with 
respect to the direction of flow. In this 
compressor, too, thm is provided a further 
guide vane 17 having a straight inlet edge 60 
17a at ri^t angles to the direolion of flow. 

Figore 3 is a sectional view of a diffuser 
betvreen two stages of a two-stage or 
mnlti-stage centrifugal compressor, one 
moving blade of which is indicated at 5b, 
In. the diffoser 10, there is provided a guide 
vane U which extends obliquely outwards 
from the inner wall of the diffuser in the 
direction of flow of the working fluid and 
is located substantially 45° with respect to 
said direction. Due to the provision of 
said guide vane, it is possible to reduce the 
-diameter of the diffuser, as the velocity 
of the fluid need not be reiiuced so much as 
in tiie case of inlet edges located at right 80 
an^es to jihe direction of flow. After the 
guide vane 11, as viewed in the direction 
of flow, there is provided a guide vane 21 
havii^ an inlet edge 21a at rig^t angles to 
the direction of floif . 

In tbe embodiments accordingiK) Figures 
1 to 3 there are provided, as indicated 
above, guide vanes 2, 7 and 11, respectively, 
having oblique inlet edges as well as 
additional guide vanes 12, 17 and 21, 9Q 
respectively, haying iniet edges at right 
angles to the direction of flow. As will be 
seen from the drawing, the aarangement 
may be such that the vanes having oblique 
inlet edges extend either in axial direction, 96 
Figures 1 ^d 2, or in radial direddoui 
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F^are 3, wbeiesbs. the vanes IiaYmg their 
Met ed^B located at right angles to the 
. dixection of flow eztead radially or asdally, 
respecthrely. The type of blades to he 
0 is dependent npon the conditions 
mider which the .compressor is desired to 
he operated- 
Ill Mgnres 4 to 6, there are shown three 
Afferent shapes of Met edges of blades 22, 
10 23 and 24, respeotcveOly, for centrifugal 
compressors haying the common f eatare 
that the deviation of the inlet edges 22a, 
23a and 24a, respectively, is a mg^YiTTmrn 
the ontermost portion of the blades, 
it5 _At the inner portions of the blades, the 
~, angle between the edge ^d the direction 
of flow is md)StantiaJ^ 90% whereas s^d 
angle is substantially at the outer 
blade portions. 
20 - EEaving now particalady described and 
- ascertained the nature of my said invention 
: ' "^d in what manner the same is to be per- 
;~ formed, X dedaie that what I dabn is : — 
-1; A di&ser for centrifugal compressors 



having guide vanes with Met edges located 25 
obliqnety with respect to the Erection of 
flow, and guide v^es having inlet edges at 
right an^es to said direction, the last- 
named guide vanes being arranged in series 
after the flrst-named guide vanes. . 30 

2. A diffuser according to claim 1, in 
which the flrst-named guide vanes extend 
radially and the last-named guide vanes 
extend axially. 

3. A diffuser according to claim* 1, in 35 
which the flrst-named guide vanes extend 
axially and the last-named guide vanes 
0ctend radially. 

4. A diffuser for centadfugal compressors 
snbstantially as described with reference 40 
to any of !Eignres i to 6 of theaccompsoi^ying 
drawings. 

bated this 7th' day of January, 1948. 
ALF LYHHOLM; 
Per : Boult^ Wade & Tennant, 
111AL2| Hatton Gacden, London, B.0.1, 
Ghortered ^tent Agents. 
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